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The development of solar cells with high conversion efficiency is of vital 
significance. The minority carrier lifetime in solar cells’ base region is one of 
important parameters which influence solar cells’ conversion efficiency, the 
measurement of minority carrier lifetime is to be a method to control device 
technology, so the accurate measurement of the minority carrier lifetime is important 
in research and manufacture of solar cells. There are many methods to measure 
minority carrier lifetime, which have their own advantage, and a unified standard isn’t 
established yet.  
The main work of this paper is to develop a minority carrier lifetime testing 
system based on the microwave phase method, research and optimize its test range, 
precision, stability and automatization; to develop a correspondent software based on 
LabVIEW, which increases automatization and efficiency of the system. 
In the first part of this paper, a minority carrier lifetime testing system was 
constructed, the VCO, the laser, the cavity, the lock-phase amplifier were analyzed, 
emulated and optimized. 
In the second part of this paper, circuits of the testing system was developed, 
such as designing and debugging a circuit for modulating the laser, optimizing the 
circuit’s stability and security to satisfy requirements of the testing system. 
In the third part of this paper, a correspondent testing software was developed 
based on LabVIEW, which has the characteristics of friendly interface, strong 
operationability and perfect function. The testing software can control the testing 
process, calculate lifetime in real time and automatically save experimental 
information.  
In the fourthly part of this paper, Precision and stability of the testing system was 
analyzed by contrasting with other kind of minority carrier lifetime testing instrument. 
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第一章 绪 论 
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洲 JRC的预测，到 2030年太阳能发电将占世界总电量供应的 10%以上，2040年




























      








均存在时间，即为少数载流子浓度由浓度 n∆ 到 0n →∆ 所需要的时间。假设复合
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解得 




∆=∆ 0                        (1.1-2)  
当激发光撤去以后， n∆  将以指数减小，τ 是衰减常数，当 τ=t 时，浓度减































Wnq pn )( µµσ +∆=∆                     (1.2-1) 
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